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TMDL

TOTAL MAXIMUM DAILY LOAD

MAXIMUM POLLUTANT LOADING THAT CAN 
BE DISCHARGED TO A WATER BODY 
WITHOUT DEGRADING ITS DESIGNATED USE



FLORIDA TMDLS

EXPRESSED AS MASS ANNUAL 
LOAD REDUCTION 

POUNDS/YR OF TN OR TP



FLORIDA TMDL PROCESS

 EPA PASSES TMDL FOR EACH IMPAIRED WATER 
BODY IN STATE

 EPA DELEGATES ENFORCEMENT TO FDEP

 FDEP CREATES TMDL WITH EPA’S APPROVAL
 COMPLIANCE IS THROUGH BASIN 

MANAGEMENT ACTION PLAN (BMAP) PROCESS



TMDL COMPLIANCE
 ENFORCEMENT IS THROUGH NPDES MS4 

PERMIT
 PAFB HAS AN MS4 PERMIT
CCAFS DOES NOT HAVE MS4 PERMIT –

FDEP WILL PASS SECRETARIAL ORDER 
FOR CCAFS ENFORCEMENT



WHY SHOULD AIR FORCE COMPLY 
WITH STATE REGULATION?

EPA WOULD STEP IN AND ENFORCE

PUTS MILITARY INTO CIVILIAN 
RULEMAKING AND COMPLIANCE ARENA!



TMDL METHODOLOGY

 EACH WATERBODY ANALYZED INDEPENDENTLY 
TO DETERMINE POLLUTANTS OF CONCERN

 EACH WATERBODY HAS UNIQUE BIOLOGICAL 
BASED MODEL FOR POLLUTANT LOADINGS –
PLSM, HSPF, SLAMM, ETC.

 FDEP DEVELOPS MODEL FOR OVERALL 
WATERBODY TO CALCULATE NUTRIENT 
REDUCTIONS REQUIRED BY ALL 
STAKEHOLDERS



BMAP PROCESS

FDEP WORKS COLLABORATIVELY
WITH STAKEHOLDERS TO:

 DISTRIBUTE LOAD REDUCTIONS AMONG MS4 
PERMITEES

 OBTAIN COMMITMENTS FROM PERMITEES FOR 
MEASURES TO REDUCE POLLUTANT LOADS



MILITARY PARTICIPATES IN 
RULEMAKING

RULES ARE NOT HARDFAST
MS4 ENTITIES MUST AGREE TO LOAD 

CALCULATION METHODS, ALLOCATION 
BETWEEN ENTITIES, AND METHODS 
UTILIZED FOR COMPLIANCE

DISAGREEMENTS CAN BE NEGOTIATED 
WITH FDEP



BANANA RIVER LAGOON PERMITEES
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BANANA RIVER LAGOON (BRL) 
IMPAIRMENT

 SEAGRASS COVERAGE HAS DECLINED
 RESTORE SEAGRASS TO HISTORIC LEVELS
 REDUCE OVERALL TN AND TP

THROUGHOUT BRL IN ATTEMPT TO 
RESTORE SEAGRASS COVERAGES

 NO CAUSATIVE CORRELATION BETWEEN 
NUTRIENTS AND SEAGRASSES



PLSM POLLUTANT LOAD MODEL

GIS SPREADSHEET MODEL DEVELOPED 
BY ST JOHNS RIVER WATER 
MANAGEMENT DISTRICT IN 1995

ADOPTED BY EPA AND FDEP
USES YEAR 2000 COVERAGES



PLSM VARIABLES

 LAND USE
 SOIL TYPE
 ANNUAL RAINFALL
 RUNOFF COEFFICIENT “C”
 POLLUTANT CONCENTRATION BY LAND USE



PLSM CALCULATIONS

Land 
Basin Use and Annual TN TP 

ID Soil c in ac Reduction Reduction 

1A 1730C 0.77 1.80 0.48 46.66 2.47 7.38 No 1.00 1.00 36.14 

1A 8140C 0.78 1.18 0.48 46.66 0.16 0.49 No 1.00 1.00 1.59 

1A 8140C 0.78 1.18 0.48 46.66 0.30 0.91 No 1.00 1.00 2.93 

1A 8140C 0.78 1.18 0.48 46.66 0.06 0.19 Yes 0.70 0.50 0.42 



BANANA RIVER LAGOON BMAP 
ALLOCATIONS

JULY 2010



BRL BMAP ALLOCATIONS

 NOT END OF PIPE CONCENTRATION BASED!
 15 YEARS TO MEET ANNUAL LOAD REDUCTIONS
 MEET 1/3 OF REDUCTION IN 3 EQUAL 5 YEAR CYCLES
 REASSESS SEAGRASS COUNTS AT END OF EACH 5 YEAR 

CYCLE AND ADJUST ALLOCATIONS IF NEEDED



REDUCTIONS FROM EXISTING 
DEVELOPED AREAS

 NOT ASSOCIATED WITH EISA 438 OR STATE 
PERMITTING REQUIREMENTS OF 1.5 INCHES 
OF TREATMENT VOLUME

 ASSUME NEW DEVELOPMENT CREATES NO 
NEW POLLUTANT LOADS

 ALL COMPLIANCE BY RETROFITTING 
EXISTING DEVELOPED AREAS TO REDUCE 
EXISTING LOADINGS



MODEL REVIEW

 INACCURATE COVERAGES FOR 2000
 SEAGRASSES HAVE REBOUNDED
OVERESTIMATION OF RUNOFF VOLUMES 

AND POLLUTANT LOADS
 FDEP INTERDEPARTMENTAL DISPUTES 

ON MODELING METHODS



PAFB INACCURATE SOIL COVERAGE



PAFB INACCURATE  LAND USE COVERAGE
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PAFB CREDITS 
FOR BMPS

CONSTRUCTED 
PRE 2000



NEGOTIATED COST REDUCTIONS

July 2010                                                       
First 5 Year Reduction

April 2011
First 5 Year Reduction

TN 
Reduction 

lb/yr

TP
Reduction 

lb/yr

Project 
Costs

TN 
Reduction 

lb/yr

TP
Reduction 

lb/yr

Project 
Costs

CCAFS 7,004 2,013 $7,478,439 3,140 948 $2,478,000

PAFB 8,015 2,255 $3,860,396 3,046 875 $1,241,424



RETROFITTING – DIFFICULT 
CONSTRUCTION



BMP SELECTION

 WET DETENTION PONDS
 DRY RETENTION PONDS
 BEEMATS FLOATING WETLANDS
 REUSE OF GOLF COURSE LAKE WATER



PAFB POLLUTANT 
FLOW PATH NODE 

DIAGRAM



WET DETENTION POND REMOVAL 
EFFICIENCIES

TP Removal Efficiency



BMP REMOVAL EFFICIENCIES
BMP TP % Reduction TN % Reduction

Retention BMPs (basin, 
exfiltration, etc.)

Based on DCIA, non-DCIA CN, and 
Rainfall Zone 

Based on DCIA, non-DCIA CN, and 
Rainfall Zone 

Wet Detention Ponds Annual Residence Time Annual Residence Time
Dry Detention 10 10

Treatment Trains

Use BMP Treatment Train (TT) 
equation: BMP TT Efficiency = Eff1 

+((1-EFF1)*Eff2)

Use BMP Treatment Train (TT) 
equation: BMP TT Efficiency = Eff1 

+((1-EFF1)*Eff2)
Baffle Box 2.3 0.5
Nutrient Baffle Box 15.5 19.05
Catch Basin Inserts, inlet filters Based on pounds material removed Based on pounds material removed
Grass Swales with swale blocks 
or raised culverts Use retention BMPs above Use retention BMPs above
Alum Injection 90 50

Provisional BMPs TP % Reduction TN % Reduction

Street Sweeping
Pounds material removed x 

concentration from FSA study
Pounds material removed x

concentration from FSA study
Stormceptor 13 2
CDS Unit 10 NA
Public Education 1-6, depending on program 1-6, depending on program



PAFB TMDL PROJECTS
First Five Year Cycle

Recommended Structural Best Management Practices

Project 
No.

BMP 
Type

TN 
Reduction 

(lb/yr)

TP
Reduction

(lb/yr)
Estimated 

Cost

Cost per 
pound TN 
Removed

Cost per 
Pound TP 
Removed

4B Beemats 509.24 811.31 $59,629 $117 $  73 
24B Beemats 55.65 14.78 $10,468 $188 $708 
26A Reuse 3,056.32 965.42 $850,000 $278 $880 
22 Dry Pond 67.84 18.01 $25,000 $369 $1,388 
28 Dry Pond 164.12 43.58 $75,600 $461 $1,735 
5A Dry Swale 24.75 6.57 $15,000 $606 $2,283 
4A Wet Pond 799.58 383.53 $504,900 $631 $1,316 
11 Dry Pond 82.22 21.83 $52,920 $644 $2,424 

26B Beemats 916.44 241.36 $605,806 $661 $2,510 
13 Dry Pond 39.81 10.84 $36,590 $919 $3,375 
5B Dry Swale 16.88 4.45 $16,223 $961 $3,646 
2 Dry Pond 24.76 6.58 $24,192 $977 $3,678 
10 Dry Pond 27.78 7.38 $27,972 $1,007 $3,792 
12 Dry Swale 35.22 9.35 $36,288 $1,030 $3,881 
23 Dry Pond 25.60 6.80 $27,972 $1,093 $4,113 
8 Dry Pond 44.22 11.74 $56,700 $1,282 $4,828 
9 Dry Pond 9.96 2.65 $13,797 $1,385 $5,214 
3 Dry Swale 16.10 4.28 $30,000 $1,863 $7,011 
21 Dry Swale 6.74 1.79 $12,569 $1,864 $7,009 
16 Dry Pond 39.63 11.24 $84,718 $2,137 $7,540 

24A Wet Pond 101.45 45.69 $226,800 $2,236 $4,964 
6 Dry Pond 11.42 3.03 $31,450 $2,753 $10,364 
7 Dry Pond 18.89 5.02 $76,356 $4,041 $15,219 
1 Wet Pond 130.22 58.75 $661,500 $5,080 $11,260 

27
Dry Pond 
Expansion 32.42 8.61 $227,764 $7,026 $26,458 

15 Dry Pond 5.76 1.53 $70,182 $12,192 $45,757 

Total 6,263.03 2,706.11 $3,860,396 
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CCAFS TMDL PROJECTS

Project No. BMP Type
Acres 

Treated

TN 
Removed 

(lb/yr)

TP 
Removed 

(lb/yr)
Estimated 

Cost

Cost per Lb 
TN 

Removed/Yr

Cost per Lb 
TP 

Removed/Yr

11 Beemats 208.32 436.0 113.1 $22,477 $52 $199

6 Dry Swales 5.66 32.9 9.6 $10,000 $304 $1,045

10 Dry Pond 7.97 44.1 12.7 $35,000 $793 $2,756

3 Wet Pond 1434.8 1,403.1 800.6 $1,204,000 $858 $1,504

4 Wet Pond 1747.16 1,171.0 583.7 $1,274,000 $1,088 $2,183

1 Wet Pond 1202.61 729.6 371.2 $854,000 $1,171 $2,300

7 Wet Pond 2044.03 2,269.9 879.3 $2,744,000 $1,209 $3,120

2 Wet Pond 1284.63 731.7 283.4 $1,218,000 $1,665 $4,298

5 Wet Pond 153.42 573.8 247.8 $1,036,000 $1,806 $4,181

9 Dry Swales 3.91 37.5 15.3 $85,000 $2,265 $5,568

15 Dry Pond 3.87 22.5 6.5 $54,432 $2,418 $8,324

Totals 7,888 7,430 3,317 $8,536,909 



PAFB COMPLIANCE STRATEGY
TN (lb/yr) TP (lb/yr)

FDEP Required 15 Year Reduction 20,306 5,835

FDEP Required 5 Year Reduction 3,046 857

Reduction for Post 2000 ERP Projects 303 68

Remaining 5 Year Reductions Required 2,743 789

Calculated Reduction with DR Factor 5,063 1,326

Calculated Reduction with LU and Soil 
Reclassification 19,529 5,997

Calculated Reduction with North and 
Central Base Housing Treatment Credits 749 336

Total Reductions from Model Refinements 25,341 7,659



CCAFS COMPLIANCE STRATEGY

TN (lb/yr) TP (lb/yr)

FDEP Required 15 Year Reduction 20,938 6,320

FDEP Required 5 Year Reduction 3,141 948

Existing Industrial Area Project Credit 865 380

Predicted Reduction with DR Factor 8,631 927

Predicted Reduction with Soil Reclassification 6,171 842

Total Reduction from Model Adjustments 15,667 2,149



SEDIMENT REMOVAL OPERATIONS

SEDIMENT TRACIER DATABASE 
IS YOUR COMMUNITY 

RECEIVING NPDES MS4 AND 
TMDL CREDITS FOR THEIR 

SEDIMENT CLEANING 
ACTIVITIES? 

STORMWATER SOLUTIONS 
HAS THE 

ANSWER FOR YOU! 

BY TRACKING YOUR PUBLIC 
WORKS ACTIVITIES WITH OUR 
UNIQUE SEDIMENT TRACKING 
DATABASE, POLLUTANTSIN 
SEDIMENTS CAN EASILY BE 

CALCULATED AND REPORTED 

USE OUR MICROSOFT ACCESS 

DATABASE TO SCHEDULE, TRACK, AND 

REPORT STREET SWEEPING, BMP 

CLEANING, DITCH CLEANINCO, AND 

PIPE CLEANING ACTIVITIES 

BENEFITS: 

AUTOMATICALLY CALCULATES USER 
DEFINED POLLUTANT MASSES SUCH 
AS TSS, HEAVY METALS, TOTAL 
PHOSPHORUS AND TOTAL NITROCOEN 

CALCULATED POLLUTANTS CAN BE 
USED TO OFFSET TMDL ALLOCATIONS 
AND REDUCE RETROFIT COSTS I 

SHOWS COMPLIANCE WITH NPDES 
MS4 REPORTING REQUIREMENTS 

EASY TO USE, INTUITIVE DATA ENTRY 

SCHEDULE AND RECORD MONTHLY 
SEDIMENT CLI!ANINCO ACTIVITIES 

END OF YEAR REPORT SUMMARIES 
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SEDIMENT 
TRACKER



NEGOTIATION SCHEDULE

 12 – 24 MONTHS, MAYBE MORE
 STATE POLITICS WILL DRIVE  

SCHEDULE AND COMPLIANCE



INDIAN RIVER COALITION

CITIES AND BASES COMBINE 
RESOURCES AND FUNDS TO CREATE 
NEW TMDL OVER NEXT 2 - 3 YEARS

REASSESS SEAGRASS
DEVELOP NEW MODEL



LESSONS LEARNED

 CIVILIAN PROCESS  
 TMDLS AND MODELS WILL BE DIFFERENT 

AT EVERY BASE
 BMPS WILL BE DIFFERENT FOR EVERY 

TMDL
 PROACTIVE PARTICIPATION IN RULEMAKING 
 USE SPECIALTY TMDL CONSULTANT FOR 

CIVILIAN POLITICS AND RULEMAKING
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